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ïWildfire smoke health facts relevant to public health

ï2017 Wildfire Smoke: Guide for Public Health Officials

ï/a9 ŎƻǳǊǎŜ ά!ƛǊ tŀǊǘƛŎƭŜ tƻƭƭǳǘƛƻƴ ŀƴŘ ¸ƻǳǊ tŀǘƛŜƴǘΩǎ IŜŀƭǘƘέ

ïNew EPA WildlandFire Research website

ïSmokeSenseapp

ïWildlandFire Sensor Challenge

Webinar Overview
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Wildfire Smoke and Health Effects
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Health Effects of Wildfire Smoke
Systematic Reviews are Now Available

Environ Res.2015 Jan; 
136:120-32. doi: 
10.1016/j.envres.2014
.10.015. 

Environ Health 
Perspect.2016; 
124:1334ς1343
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http://www.ncbi.nlm.nih.gov/pubmed/?term=liu+jc,+bravo+ma
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Health Effects of Wildfire Smoke 

Health effects known or suspected to be 

caused by wildland fire smoke:

ÅAll-cause mortality

ÅAsthma &  chronic obstructive pulmonary disease (COPD) 
exacerbations 

ÅBronchitis & pneumonia

ÅChildhood respiratory disease

ÅCardiovascular outcomes

ÅAdverse birth outcomes

ÅSymptoms such as eye irritation, sore throat, wheeze and cough

Source: Studies reviewed in Liu et al 2015 5



Wildfire in the U.S.
Acreage Burned in the U.S. Annually

Adapted from https://www.nifc.gov/ fireInfo/ fireInfo_stats_totalFires.html

1,000,000

3,000,000

5,000,000

7,000,000

9,000,000

11,000,000

1965 1975 1985 1995 2005 2015

A
c
re

s 
B

u
rn

e
d

 (
in

 m
ill

io
n

s)

11

1

3

5

7

9

Present Concerns
Õ Increasing acreage burned

Õ Increasing impact on urban 
areas:

Å10% of all land with housing is 
situated in the wildland-urban 
interface (WUI)

Å38.5% of U.S. housing units 
(Radeloffet al. 2005)

Å>4,000 acres/day converted to 
WUI

Õ Increased vulnerability
of populations
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Wildland Fires & Their Emissions
A Community Public Health Issue

Photo: Bruce McCamish

Durango, Co
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Brianna Paciorka
Knoxville News Sentinel



Large Wildland Fires are Costly
Estimating Health -Related Costs

ÅBurned 40K acres of peat bogs 

Å$20M in suppression efforts, 2 
billion gallons of water, 202 days

ÅCost of excess ED visits for asthma 
and heart failure ~ $1 million

ÅAdditional estimates of health costs
- 4.4 premature deaths
- 31 non-fatal heart attacks
- 41 bronchitis & 810 asthma attacks
- 530 lower respiratory symptoms
- 769 upper respiratory symptoms
- 3,700 work days lost

ÅHealth & death-related costs
$48.4 million 

www.fws.gov/pocosinlakes/news/ERF/news-erf-out.html

Satellite image showing the location of 
Evans Road Fire in the Pocosin Lakes 
National Wildlife Refuge, NC

RappoldA et al. Environ Sci& Tech 2014
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Whoõs at Risk from Smoke? 

Susceptible populations include ς
Å Pregnant women and fetuses 

Å Children

Å Older populations

Å Populations with pre-existing respiratory disease

Å Populations with pre-existing cardiovascular disease

Populations suspected to be at greater risk ς
Å Populations with chronic inflammatory diseases (e.g., diabetes, 

obesity)

Å Women, African-Americans and populations with lower socio-
economic status*

* CoccoLiu J et al. Am J Epidemiol2017   

27% of U.S. 
population is 

at-risk
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U.S. Population
2012
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Changing U.S. Demographic

Increases Wildfire Smoke Risk

XuJ, Murphy SL, KochanekDK, Arias E. NCHS Data Brief No. 267, 2016

Changing U.S. Demographic

ÅU.S. population will continue to:

- Grow

- Median age will shift upward

Higher Prevalence of Chronic 
Diseases Conferring Risk to 
Wildland Fire Smoke
ÅAging U.S. population with 

increasing prevalence of:

- Heart-lung disease, obesity, 
diabetes



11

Projected U.S. Population
2060

XuJ, Murphy SL, KochanekDK, Arias E. NCHS Data Brief No. 267, 2016

Changing U.S. Demographic

Increases Wildfire Smoke Risk

Changing U.S. Demographic

ÅU.S. population will continue to:

- Grow

- Median age will shift upward

Higher Prevalence of Chronic 
Diseases Conferring Risk to 
Wildland Fire Smoke
ÅAging U.S. population with 

increasing prevalence of:

- Heart-lung disease, obesity, 
diabetes 2012 U.S. Population ςRed outline



Annual average daily fire-PM2.5

footprint for U.S. counties

RappoldAG, et al Environ SciTechnol2017

How much does smoke contribute to air 
quality and how often does it lead to 
exceeding daily standard?

Air Quality Impacts of 
Wildland Fires

Health protective standards
Annual: 12 ˃ g/m3 daily avg.
Daily: 35 ˃ g/m3

# of days with fire-PM2.5

ŀōƻǾŜ ор ˃ƎκƳ3 by counties 
of continental U.S.
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National map of community-health vulnerability index 
and air pollution awareness to adverse health effects

Community Health -Vulnerability
Community -Health Vulnerability Index

RappoldAG, et al Environ SciTechnol2017

Factors of Vulnerability
Å Peds& Adult Asthma
Å COPD
Å Obesity
Å Diabetes
Å Hypertension
Å% population age 65+
Å Income, education, 

poverty, unemployment
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Fisk WJ, Chan WR. Indoor Air 2017

Å Interventions projected to prevent 11% to 63% of the hospital admissions and 7% to 
39% of the deaths attributable to wildfire particles

Å Estimated economic value of the prevented deaths exceed or far exceed intervention 
costs for interventions that do not use portable air cleaners

Å For portable air cleaner use, mortality-related economic benefits exceed intervention 
costs

Å Cost effectiveness improved by intervening only in the homes of older people 
who experience most of the health effects of particles from wildfires

Health Benefits of Interventions
Particle Filtration in Southern CA Homes

ÅFraction of the 
population with 
an admission 
attributable to 
wildfire smoke is 
small
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AirNow.gov

Wildfire Smoke and Public Health 
Information
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AirNow (www.AirNow.gov )

www.airnow.gov
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Å Current Smoke Map generated 
by NOAA HMS

Å Current Advisories ς
State/Local/Tribal agency blogs 
and WildlandFire Air Quality 
Response Program

Fires: Current Conditions Page

Current Conditions Map - May 9, 2016

Current Advisories

CA Smoke Blog

USFS Wildland Fire Air Quality Response Program
17



Wildfire Smoke Guide 2016

ÅPrimarily a federal/California document; 
housed on AirNowwebsite

ÅUpdated air quality and health information

ÅEvidenced-based exposure reduction 
measures

ÅEntirely new section on communicating air 
quality

- ¦ǎŜǎ ά/ǳǊǊŜƴǘ tŀǊǘƛŎǳƭŀǘŜ aŀǘǘŜǊ όtaύέ ƭŜǾŜƭǎ 
from AirNow

- Uses satellite information on Fires: Current 
Conditions page

- Visual range information updated

Åt9I{¦ ŦŀŎǘ ǎƘŜŜǘǎ ŀōƻǳǘ ŎƘƛƭŘǊŜƴΩǎ ƘŜŀƭǘƘΣ 
2011

Å Information about new interagency 
Wildland Fire Air Quality Response 
Program https://www3.epa.gov/airnow/wildfire_may2016.pdf
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New Wildfire Smoke Guide 2017
Coming in Late Summer/Fall

ÅUpdated look

ÅAddition of ozone

ÅSmoke vs. urban particles

ÅAdd sections
Å PM web course

Å Sensors

Å Ash clean-up

ÅStand-alone fact sheets
Å Children

Å Older adults

Å Pets/livestock

Å Preseason preparedness

Å Exposure reduction

Å Respirator use

Å Ash clean-up

Å Know when to evacuate 1919


